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Goodpasture syndrome is a life-threat-
ening autoimmune kidney and pulmonary
disease that is characterized by pulmonary
hemorrhage, renal failure, and the pres-
ence of autoantibodies against glomerular
basement membrane (GBM) by indirect
fluorescent antibody (IFA) techniques. In
1988, these antibodies were found to be
specific for the noncollagen region of the
a3 collagen IV chain. The antigen is char-
acterized by a restricted tissue distribution
occurring mainly in the kidneys and lungs.
Specific enzyme immunoassays (EIAs) for
anti-GBM have now been developed for in
vitro diagnostic use in the laboratory. Our
objective in this study was to compare the
results obtained using four different EIAs
for detecting anti-GBM IgG antibody with
those using the standard IFA method us-
ing tissue from human kidney. Thirty-two
patients with suspected Goodpasture syn-
drome, and 10 control sera were included
in the study. GBM EIAs were purchased
from or donated by the following vendors:

Diagnostics (San Diego, CA), The Binding
Site (Birmingham, England), and Wieslab
(distributed by DiaSorin, Inc., Stillwater,
MN). Percent agreement, sensitivity, and
specificity were calculated for each EIA as
compared to IFA. The results were as fol-
lows: Binding Site: 83.3, 100.0, and 72.0%;
Wieslab: 95.2, 94.1, and 96.0%; INOVA:
96.2, 100.0, and 92.3%; and Scimedx:
81.0, 100.0, and 68.0%. We conclude that
the INOVA and Wieslab GBM IgG EIAs
compared well with the standard GBM IFA
method using tissue from human kidney.
The Scimedx and Binding Site EIAs had
eight and seven false-positive results, re-
spectively, when compared to GBM IFA
using human kidney. The authors recom-
mend conducting thorough evaluations of
ElAs that screen for anti-GBM antibody
before their implementation in the clinical
laboratory. We also recommend confirm-
ing GBM EIA-positive sera by the stan-
dard IFA method using tissue from human
kidney. J. Clin. Lab. Anal. 16:143-145,
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INTRODUCTION

Goodpasture syndrome is a hypersensitivity disoader i e )
unknown cause, characterized by circulating autoantibodiisSue as substrate are used to detect and titer antibodies against
against the glomerular basement membrane (GBM), result- M (7-10). Recently, cpmmerual enzyme immunoassays
ing in pulmonary hemorrhage along with severe and progré@lAS) have become available that detect specific antibodies

sive glomerulonephritis. The Goodpasture antigen (1) is foufig@inst the Goodpasture antige8 €ollagen IV chain). Our

mainly in tissues of the kidneys and lungs (2—4). Less than

one third of patients with renopulmonary syndromes will havgorrespondence to: Troy D. Jaskowski, ARUP Institute for Clinical and
antibodies against GBM, with the majority having autoantExperimental Pathology, 500 Chipeta Way, Salt Lake City, UT 84108.
bodies to myeloperoxidase (MPO) or proteinase-3 (PR-3),Ea®ail: jaskowtd@aruplab.com

found in patients with Wegener’s granulomatosis and ChuRgceived 13 November 2001; Accepted 21 January 2002

Strauss syndrome (5,6). It is important for the clinician t§o;: 10.1002/jcla. 10034

determine the specific cause for the underlying renopulmonanplished online in Wiley InterScience (www.interscience.wiley.com).

syndrome for treatment purposes. Indirect fluorescent anti-
body (IFA) techniques employing monkey or human kidney
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objective in this study was to compare these specific EIAS#BLE 1. Percent agreement, sensitivity and specificity of
an IFA using tissue from human kidney, and to determine 1{%‘; errl]zuynrqnaenlrkr;(rjr;]uenoassays when compared to GBM IFA
ability of the ElAs to screen for antibodies against GBM. 9 y

Scimedx INOVA Binding Site  Wieslab

MATERIALS AND METHODS % Agreement 81.0 96.2 833 95.2
Clinical Sera % Sensitivity 100.0 100.0 100.0 94.1
% Specificity 68.0 92.3 72.0 96.0

Sera from 32 patients suspected of having Goodpasture Syn-

drome, and 10 normal blood donors were included in the stu&i[yd e|ght fa|se_positive results, respective|y, when Compared
All sera were stored at 22@ until all testing was complete. to |FA (samples 1-4 and 6-11affle 2). The majority of
) these discrepant sera generated EIA values slightly above

Anti-GBM by IFA the cut-off, but some seemed grossly discrepant (samples 1,

All anti-GBM IFA testing was performed by laboratory4, 6, 7, and 9 for Scimedx, and sample 9 for Binding Site;
personnel of the Department of Pathology, University of Utdiable 2). Discrepant sera were repeated a second time by
School of Medicine, Salt Lake City, Utah. Thin sections oFA and EIA(s). All EIAs met the required quality control as
human kidney fixed to glass slides were treated with a uggf by the manufacturer. Positive results were obtained from
buffer before incubation at room temperature with dilutéfiree or more EIAs on two sera that were negative by IFA
patient sera for 30 min. Slides were then rinsed and allowl@@mples 4 and 10; Table 2). Sample 4 (Table 2) showed a
to soak for 5 min in PBS buffer. FITC-labeled antihuman Igglrong signal (high value) when using the Scimedx and
conjugate was applied and allowed to incubate for 30 minVdteslab ElAs, but was only weakly positive by the INOVA
room temperature. Slides were then washed as before and Binding Site EIAs. Sample 10 (Table 2) generated weakly
cover slips were mounted using a glycerin-based mountip@sitive values on the Scimedx, INOVA, and Binding Site
medium. Slides were then viewed at 4@8ing a fluorescent EIAs, but gave negative results with the Wieslab EIA. These
microscope. Positive sera show at least 1+ or greater fluof@4? sera (samples 4 and 10; Table 2) gave negative results a

cence of the GBM at an IFA titer of 1:5. second time when repeated by anti-GBM IFA using human
kidney. Only one false-negative result was noted when us-
Anti-GBM by EIA ing the Wieslab EIA (sample 5; Table 2). Sample 5 (Table 2)

gave negative results of 9.4 (cut-off = 10.0) repeatedly when

Each manufacturer claimed to detect IgG antibody agalusmg the Wieslab EIA, while all other EIAs gave values in-

tr)huﬁ;?si%aztru;%22:??5/C$La?;?olvvvigg?lgz;iir;%tnégzﬁdipating the presence of high levels of anti-GBM antibody.

tion (Denville, NJ), INOVA Diagnostics .(San Diego, CA) §ample 5 (Table 2) was repeated on all EIAs as well as IFA
. . L . ' to ensure accurate results. Sample 5 had an endpoint anti-

The Binding Site (Birmingham, England), and DiaSorin, In%BM IFA titer of 1:320

(Stillwater, MN). All procedures were followed precisely ac- ’ '

cording to the product insert. TABLE 2. Results from Anti-GBM IFA and EIAs in
11 discrepant sera

Statistical Analysis GBM  Scimedx  INOVA  Binding Site  Wieslab

For calculating agreement, sensitivity, and specificity, the IFA EIA® EIA® EIA® EIA°
following formulas were used: A = sera with positive resultg - 16.3 5.0 1.9 9.6
by both the standard IFA and EIA assays; B = sera with nega- - 4.6 3.4 4.9 8.9
tive results by the standard IFA, and positive results by EI/4 - 5.8 3.7 18 4.2
C = sera with positive results by the standard IFA, and nega- . ;g'g ﬁg'g 2‘;2 15;'2
tive results by EIA; and D = sera with negative results by _ 105 112 15 19
both the standard IFA and EIA assays. Agreement was equal - 15.6 27 21 13
to (A+ D)/(A+ B + C + D), sensitivity was equal toA/(A + C), 8 - 5.9 7.7 3.1 0.9
and specificity was equal to D/(B + D). 9 - 14.7 12.2 20.9 6.4

10 - 5.6 27.7 7.7 35
RESULTS 1 - 1.7 3.3 5.4 1.0

. . . Anterpretation of anti-GBM units (EU/mL) are as follows: < or equal to 5.0
When compared to IFA using tissue from human kldneynegr;tive. > 5.0 = positive. ( ) a

these EIAs obtained the following percent agreement, sefsiterpretation of anti-GBM Units are as follows: 0—20 = negative; 21-30 =

tivity, and specificity, respectively: Binding Site: 88.1, 100.Qveak positive; > 30 = moderate to strong positive.

and 80.0: Wieslab: 95.2. 94.1. and 96.0: INOVA: 96.2 100C5|terpretation of anti-GBM U/mL are as follows: < or equal to 3.0 = nega-
o . = PR ve; > 3.0 = positive.

and 92.3; _am_j Smmedx: 81-03 100.0, and 68.0 (Table 1). -Em rpretation of anti-GBM Units are as follows: < 10 = negative; 10-20 =

INOVA, Binding Site, and Scimedx EIAs gave two, severgquivocal; > 20 = positive.
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DISCUSSION anti-GBM EIAs should only be used for patient screening

. . . . .an? following the treatment of patients that have been con-
In any screening assay, the main goal is to achieve optimal s
ed positive by IFA.

sensitivity and specificity against the current standard method. "
It is extremely difficult to attain 100% correlation between
two assays when comparing such drastically different meffCKNOWLEDGMENTS
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